Stearic acid (Fluka, ≥ 99.5 %, GC), behenic acid (Fluka, ≥ 99 %, GC), lignoceric acid (Sigma, 99 %, GC), octacosanoic acid (Aldrich, 98 %, GC), oleic acid (Fluka, ≥ 99.5 %, GC), erucic acid (Fluka, ≥ 99 %, GC), N, N-dimethyl-1, 3-propanediamine (Alfa Aesar, ≥ 99 %, GC), 1, 3-propanesultone (Alfa Aesar, ≥ 99 %, GC), were used without further purification. All other chemicals used were of reagent grade.
. Found: m/z = 423.4310. Anal. Calcd for C 27 H 54 N 2 O: C, 76.71; H, 12.88; N, 6.63. Found: C, 76.46; H, 13.08; N, 6 .51. 48, 19.87, 23.74, 23.93, 26.93, 28.13, 30.34-30.84, 33.07, 37.11, 48.53, 51.49, 63.19, 63.78, 130.84, 176.64 
Synthesis of 3-(N-erucamidopropyl-N, N-dimethyl ammonium

Synthesis of N-stearamidopropyl-N, N-dimethylamine (C 18 AMPM)
100 mmol (28.48 g) stearic acid, 150 mmol (15.33 g) N, N-dimethyl-1, 3-propanediamine (DMPDA), 0.30 g NaF were added to a three necked flask. The reaction mixture was refluxed at 160 °C under N 2 atmosphere for 6 h, during which the by-product of H 2 O was absorbed by Al 2 O 3 continuously. Then another 50 mmol (5.11 g) DMPDA was added, and the reaction was continued for another 4 h. The excess of DMPDA was removed and the residue was washed with cold acetone (150 ml × 4) (each time 10 ml water was added to remove NaF), dried under vacuum at 40 °C to obtain C 18 AMPM 27.50 g with the purity of 99.69 % (HPLC), yield 71.1 %. 23.70, 27.04, 28.20, 30.29-30.74, 33.05, 37.18, 38.59, 45.43, 58.23, 176.25 20 mmol (7.37 g) C 18 AMPM, 30 mmol (3.66 g) 1, 3-propanesultone, 100 ml ethyl acetate were added to a one neck flask. The reaction mixture was refluxed at about 80 °C for 8 h, a white -4 -precipitate was filtered from the solution and washed with ethyl acetate (150 ml × 3), diethyl ether 
Synthesis of 3-(N-behenamidopropyl-N, N-dimethyl ammonium) propanesulfonate (C 24 AMP3SB)
20 mmol (9.06g) LAM, 30 mmol (3.66g) 1, 3-propanesultone, 100 ml ethyl acetate were added to a one neck flask. The reaction mixture was refluxed at about 85 °C for 12 h, a white precipitate was filtered from the solution and was washed with ethyl acetate (250 ml × 3), the mixture of acetone and 2-propanol (acetone/2-propanol = 150ml/50ml, about 40 °C), under vacuum 40 °C to obtain C 24 AMP3SB 10.66 g with the purity of 99.32 % (HPLC), yield 92.75 %.
another 6 h. The excess of DMPDA was removed and the residue was washed with acetone (200 ml × 2) (each time 10ml water was added to remove NaF), the mixture of acetone and 2-propanol (acetone / 2-propanol = 300 ml / 100ml) for three times, dried under vacuum at 40 °C to obtain H, 11.80; N, 4.32; S, 4.94. Found: C, 66.50; H, 11.75; N, 4.04; S, 5.22 . 
